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Abstract
C38H66Br2O2OsP2, triclinic, P1 (no. 2), a = 10.4091(2) Å,
b = 10.6868(2) Å, c = 21.3533(4) Å, α = 84.658(1)°, β = 89.764(1)°,
γ = 64.918(1)°, V = 2140.36(7) Å3, Z = 2, Rgt(F ) = 0.0248,
wRref(F 2) = 0.0578, T = 173(2) K.

CCDC no.: 2252577

Table 1 contains crystallographic data and Table 2 contains
the list of the atoms including atomic coordinates and
displacement parameters. 1 Source of materials

All reagents are commercially available and were used
without further purification. The (NH4)2[OsBr6] (2.04 g,
2.89mmol) and 2-ethoxyethanol (70mL) were loaded into an
autoclave which was then pressurised with 103 kPa carbon
monoxide gas. The reactionmixturewas heated to 140 °Cwith
stirring for 48 h. To the filtered reaction mixture was added
tricyclohexylphosphine (3.39 g, 12.1 mmol) and the solution

Table : Data collection and handling.

Crystal: Colourless block
Size: . × . × .mm
Wavelength: Mo Kα radiation (. Å)
μ: .mm−

Diffractometer, scan mode: Bruker D Venture Photon, ω
θmax, completeness: .°, >%
N(hkl)measured, N(hkl)unique, Rint: ,, ,, .
Criterion for Iobs, N(hkl)gt: Iobs >  σ(Iobs), 
N(param)refined: 

Programs: Bruker [], WinGX/ORTEP [],
SHELX [], PLATON []
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Table : Fractional atomic coordinates and isotropic or equivalent
isotropic displacement parameters (Å).

Atom x y z Uiso*/Ueq

C . () . () . () . ()
C . () . () . () . ()
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
HA . . . .*
HB −. . . .*
C −. () . () . () . ()
HA −. . . .*
HB −. . . .*
C . () . () −. () . ()
HA . . −. .*
HB −. . −. .*
C . () . () −. () . ()
HA . . −. .*
HB . . −. .*
C . () . () . () . ()
HA . . . .*
HB . . −. .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
HA . . . .*
HB . . . .*
C . () . () . () . ()
HA . . . .*
HB . . . .*
C . () . () . () . ()
HA . . . .*
HB . . . .*
C . () . () . () . ()
HA . . . .*
HB . . . .*
C . () . () . () . ()
HA . . . .*
HB . . . .*
C . () −. () . () . ()
H . −. . .*
C . () −. () . () . ()
HA . −. . .*
HB . −. . .*
C . () −. () . () . ()
HA . −. . .*
HB . −. . .*
C . () −. () . () . ()
HA . −. . .*
HB . −. . .*
C . () −. () . () . ()
HA . −. . .*
HB . −. . .*
C . () −. () . () . ()
HA . −. . .*
HB . −. . .*
C −. () . () . () . ()
H −. . . .*

Table : (continued)

Atom x y z Uiso*/Ueq

C −. () . () . () . ()
HA −. . . .*
HB −. . . .*
C −. () . () . () . ()
HA −. . . .*
HB −. . . .*
C −. () . () . () . ()
HA −. . . .*
HB −. . . .*
C −. () . () . () . ()
HA −. . . .*
HB −. . . .*
C −. () . () . () . ()
HA −. . . .*
HB −. . . .*
C −. () . () . () . ()
H −. . . .*
C −. () . () . () . ()
HA −. . . .*
HB −. . . .*
C −. () . () . () . ()
HA −. . . .*
HB −. . . .*
C −. () . () . () . ()
HA −. . . .*
HB −. . . .*
C −. () . () . () . ()
HA −. . . .*
HB −. . . .*
C −. () . () . () . ()
HA . . . .*
HB . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
HA . . . .*
HB . . . .*
C . () . () . () . ()
HA . . . .*
HB . . . .*
C . () . () . () . ()
HA . . . .*
HB . . . .*
C . () . () . () . ()
HA . . . .*
HB . . . .*
C . () . () . () . ()
HA . . . .*
HB . . . .*
O . () . () . () . ()
O . () . () . () . ()
P . () . () . () . ()
P . () . () . () . ()
Br . () . () . () . ()
Br −. () . () . () . ()
Os . () . () . () . ()
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was then heated to reflux for a further 3 h in a Schlenk tube
under Ar. After cooling to room temperature a white precip-
itatewas obtainedwhichwas isolated byfiltration. Theproduct
was washed with hexane and dried in vacuo. The title com-
pound was obtained as a white solid. Yield (2.57 g, 92%). Crys-
tals of the compound were obtained by slow evaporation, at
ambient temperature, of a dichloromethane solution over
several days. The title compoundwas obtainedas a solvatewith
a molecule of dichloromethane.

2 Experimental details

Intensity data were determined on a Bruker D8 Venture
with Photon III CCD area detector diffractometer at 173 K
using an Oxford Cryostream 600 cooler. Data reduction was
carried out using the program SAINT+, version 6.02 [1] and
empirical absorption corrections were made using SADABS
[1]. The structure was solved in the WinGX [2] suite of
programs, using intrinsic phasing through SHELXT [3] and
refined using full-matrix least-squares/difference Fourier
techniques on F2 using SHELXL-2018/3 [3]. All C-bound
hydrogen atoms were placed at idealized positions and
refined as riding atoms with isotropic parameters 1.2 times
or 1.5 times those of their parent atoms. Diagrams and
publicationmaterial were generated using ORTEP-3 [2], and
PLATON [4].

3 Comment

The chemistry of osmium is of interest due to the potential of
these complexes in the future development of therapeutic
and diagnostic agents in cancer and other areas of medicine
[5–8]. The bioorganometallic properties of these complexes
are directed by ligand effects, geometry, kinetic and ther-
modynamic properties of the complex as well as the oxida-
tion state of the metal. The coordination architecture of
these metal complexes provides a framework for structural
diversity which allows for the design of new anticancer
agents with novel mechanisms of action. The title compound

is of interest because it contains labile bromide ligands aswell
as lipophilic tricyclohexylphosphine ligands. The cis-configu-
ration of the labile halide ligands has been shown to be a key
structural feature for anticancer activity [9].

The crystal structure of the title compound is iso-
structural with the cis,cis,trans-[OsF2(CO)2{P(C6H11)3}2]
complex previously reported by Coleman et al. [10]. The
osmium(II) metal ion is coordinated by two mutually trans,
bulky tricyclohexylphosphine ligands in the axial positions
to minimise steric interactions. The two bromide ligands
and two carbonyl ligands are located in the equatorial
plane in mutually cis positions. The Os—C=O moieties are
distorted slightly from linearity with bond angles of 174.29°
and 175.11° as a result of π back-bonding from osmium. All
geometric parameters are in the expected ranges [11].

In the crystal, there is evidence of intramolecular in-
teractions between hydrogen atoms of the PCy3 ligands and
the bromide ligands. Nonbonding intramolecular interactions
are observed between Br(1)…H(4B) at 2.890 Å, Br(1)…H(20B)
at 2.718 Å, Br(2)…H(22B) at 2.818 and Br(2)…H(32A) at 2.778 Å.
In addition, there is an intermolecular interaction observed
between Br(1)…H(39A) at 2.912 Å. These noncovalent in-
teractions contribute to the orientation of the tricyclohex-
ylphosphine ligand and the packing arrangement in the
crystal.

Author contributions: All the authors have accepted
responsibility for the entire content of this submitted
manuscript and approved submission.
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